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BACKGROUND

In every DoD-ilegotiated procurement action, some form of price or

cost analysis is required. The method and degree of analysis, however,

is dependent on the facts surrounding the particular procurement and

pricing situation. The extent of this analysis should be that effort

necessary to assure reasonableness of the pricing result, taking into

consideration the amounts of the proposal, and tt'e cost and time needed

to accumulate the necessary data for analysis.

The Armed Services Procurement Regulations (ASPR) authorize field-

level contract pricing and negotiations between contractors and

government Administrative Contracting Officers (ACOs) assigned to

resident offices of the Air Force, Army, and Navy (where plant cogni-

zance has been established) or to Defense Contract Administration

Services (DCAS) offices. The contractual actions that are normally

assigned to the field ACO are the following: (1) definitizing changes

under a prime contract when so authorized by the contracting officer in

the System Program Office (SPO); (2) negotiating provisioned items of

prime contracts such as spares; and (3) preparing basic ordering

agreements. When the ACO is so charged with one of these responsibili-

ties, the contractor submits his detailed costs and profit proposal to

him, a price analysis is performed, negotiations are conducted, and a

contract or supplement agreement is executed. For those contractual

actions retained by the SPO, the ACO forwards the field price analysis

along with his recommendations to the SPO for further analysis, negotia-

tion, and final contractual action.
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One of the primary functions of the price analyst is to act as the

proposal evaluation team captain, responsible for coordinating and

consolidating all inputs into a unified government position. These

duties usually start with his preliminary review of each contractor

proposal's contents. The analyst then determines if the proposal complies

with the established contractor estimating system, and decides if the

proposal structure and content are sufficient to permit the depth and

type of evaluation the ACO requires. This review consists of an analysis

of all cost elements: the various categories of labor, materials, sub-

contracts, general and administrative, and overhead, as well as the

incentive portions of the profit proposed by the contractor.

T;e overall proposal evaluation responsibility rests with the price

analyc. Depending upon the proposal amount and complexity, the analyst

may request technical assistance when manufacturing, engineering, or

quality assurance hours are proposed. The quality and quantity of

historical data available for reference, as well as the background and

qualifications of the assigned price analyst, should also be a considera-

tion in determining the extent of assistance needed. Normally, when the

proposal requires evaluation of high technology efforts and new techniques,

the inputs of a qualified technical specialist are required. Proposals

requiring an analysis of a learning curve, comparison of other past

history or hardware of similar configurations, or an extension of current

labor standards can normally be accomplished solely by the price analyst.

In all cases where time standards form the basis of the contractor's

estimate, the methods of applying the time standards and the validity of

thL performance factors must be evaluated by the techn al specialist.
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The price analyst must coordinate the technical efforts, the inputs

from the Defense Conzract Audit Agency (DCAA), and the overhead division.

With this information, supported by his experience and judgment, he puts

the final evaluation together, and forwards his recommendations to the

ACO.

The ACO then carefully studies and evaluates the report to enable

him to negotiate a fair and reasonable price for the government. After

negotiations, which are normally supported by the price analyst, the

contract is formally modified and the necessary documentation placed in

a file. This documentation contains a breakdown of the negotiated price

to include labor hours by category, labor rates, materials, subcontracts,

overhead, general and administrative expenses, and profit, The complete

case file includes this documentation along with document support from

other agencies: production, quality assurance, engineering, and over-

head divisions, the DCAA resident auditors, and the SPO engineers. A

period of sixty days is normally allowed for the proposal analysis and

negotiation.

Our examination of this time-consuming process at one Air Force

Plant Representativ Office (AFPRO) has revealed that a backlog of

pricing cases often develops. Since each case must be priced prior to

negotiations, this backlog can delay negotiations and subsequent

definitization of the change. The intent of ASPR Is to negotiate

changes as promptly as prudent evaluation of proposals permits, and

certainly well before the proposed dollars become actuals. Backlog

conditions can cause serious violations of this intent, and most
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analysts perceive a 60-day deadline to complete pricing cases. The

contractor also has some incentive to negotiate these actions promptly,

for he cannot receive progress payments on undefinitized work.

With these two pressures to reduce backlogs of pricing cases, it is

easy for pricing analysts to spend relatively equal time analyzing cases

regardless of the dollar magnitude. Although we have no firm data on the

analyst time spent per pricing case, our research has revealed that the

time pressures to complete pricing cases are real and most analysts

tespond accordingly. Our study of one AFPRO has revealed that 38% of

the pricing workload was devoted to 1.5% of the proposal dollars, and

that 77% of the cases represented 11% of the proposal dollars.

This workload mix and the 60-day deadline system perceived by most

analysts have caused us to look for ways to free critical analyst time

so that he can concentrate his efforts on the larger proposals that have

a greater potential for savings with a more thorough analysis. Wallenius

bps proposed a system for statistical sampling of pricing cases under

$100,000 that would expedite the processing of these smaller proposals

and allow the analyst man hours to be reallocated to larger proposals.

His report discusses the resultn of the Naval Air Systems Command use of

a sampling system for proposals under $50,000, and assesses the risk

confronting both the governmen and the contractor by such a system.

IK. T. Wallenius, "On Statistical Methods in Contract Negotiations,
Part II," Office of Naval Research Report, N21, July 1, 1972,
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This report, an extension of Wallenius' work, uses data collected from

one AFPRO to determine two things: (1) a sample size to yield statistically

acceptable results, and (2) to what level of dollar proposals could we

most effectively apply sampling techniques.

STATISTICAL ANALYSIS

For the APPRO price analyst to feel confident about the value of

sampling from backlogged proposals, he must believe that the random sample

which he selects, analyzes, and recommends as a negotiation position for

the remainder of the backlogged proposals is indeed representative of that

backlog. Once he is convinced of the value of sampling he must know how

large the sample size should be and which populations of proposals should

be sampled. To find these answers, we first analyzed the FY 74 and FY 75

workload of one AFPRO. We analyzed a total of 441 pricing cases to deter-

mine whether sampling could have been used confidently at this AFPRO

during these years. The data collected consisted of the pricing case

number, type of procurement action, dollar amount proposed, dollar amount

recommended by the price analyst, dollar amount negotiated, and whether

there were inputs from engineering, production, quality assurance, or DCAA.

Only the data dealing with pricing case number, dollar amount proposed,

and dollar amount recommended by the price analyst were subsequently used

for analysis in this study.

Hypothesis

If the sample selected is truly representative of the population from

which it is drawn then the mean cost reduction (decrement) recommended by
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the analyst for the sample should not significantly differ from the mean

cost reduction (decrement) that would be recommended for the whole popula-

tion if the analy3t had analyzed every one of the contractor's proposals.

Therefore, the following hypothesis was tested for the specific AFPRO,

utilizing historical data from the 441 pricing cases:

(H0) For proposals under a specific dollar amount, the mean

difference between e contractorls initial proposed cost

and the AFPRO's recommended cost for a random sample of

proposals (sample mean decrement) is equal to the mean

decrement for the population of proposals as a whole in

a given time period.

Sample sizes analyzed varied from 10-50% of the backlog, and were selected

from a computerized random sampling routine. Appendix E contu a copy

of the program written to perform this random sampling.

Test Procedures

The populations analyzed were these: (a) all contractor proposals

less than $100,000 in total dollar value, (b) all contractor proposals

less than $500,000 in total dollar value, and (c) all contractor pro-

posals less than $1,000,000 in total dollar value. The $100,000 break-

point for analysis is the most logical one to use because 38% of the

pricing cases analyzed fell into this range and were oiten of a similar

nature (i.e., change orders). This is also a logical breakpoint for

analysis because backlogs under $100,000 tend to build up and sampling

can be of great benefit. An equally significant reason for using that
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breakpoint is that while ASPR does require a detailed Cost Element Break-

down, it does not usually require a detailed technical evaluation; thus,

the price analyst or ACO has more flexibility in determining how the

overall analysis will be performed. The $500,000 and $1,000,000 break-

points were also analyzed to see if the hypothesis was supported for

higher breakpoints.

Assuming a normal distribution of differences between the contractorls

initial proposed cost and the AFPRO's recommended costs, the t test was

utilized to test the hypothesis (H ) that the sample mean decrement was

equal to the population mean decrement, Rejection regions were established

from the sampling distribution and the values of c equal to .01 and .05

2
levels of significance. One hundred different random samples of each

sample size were generated from each population. The actual value of the

sample statistic was then calculated for each sample and was checked to

see if it fell into the rejection region. If the t statistic did not

fall into the rejection region then the analyst could be very conf-dent

that the sample mean was not statistically different from the population

mean. Appendix E contains a copy of the program written to perform the

t testo. Table 1 presents the results of these t tests.

2For a discussion of confidence intervals and hypothesis testing see
William L. Hays and Robert L. Winkler, Statistics: Probability, Inference,
and Decision (New York: Holt, Rinehart and Winston, Inc., 1971), pp. 354-
358.
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TABLE 1

RESULTS OF t TESTS (FY 74-75 DATA)

1. Dollar Value Breakpoint $100,000 Population Size 172

a = .01 a = .05
Sample Size # Samples Passed* # Samples Passed

10% - 17 99 95
25% - 43 99 98
30% - 51 100 99
50% - 86 100 100

2. Dollar Value Breakpoint = $500,000 Population Size 291

a = .01 a = .05
Sample Size # Samples Passed # Samples Passed

* 10% - 29 100 98
25% - 72 100 99
30% - 87 100 100
50% -145 100 100

3. Dollar Value Breakpoint = $1,000,000 Population Size 341

a = .01 a = .05
Sample Size # Samples Passed # Samples Passed

10% - 34 95 92
25% - 85 100 100
30% -102 100 99
50% -170 100 100

*Out of 100 random samples tested for each sample size, the number of

samples for which the t statistic did not fall into the rejection
region.

As evidenced in Table 1, the mean decrement of the random samples

of all sizes tested would have provided an excellent indicator of the

overall population mean decrement. For example, if a proposal backlog

of cases less than $100,000 developed over this period of time, the
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price analyst could have taken a sample of 25% from his backlog (43 pro-

posals), analyzed it, and recommendpd what the cost reduction (decrement)

should have been. In 99 out of 100 samples tested he would have been

99% confident that the mean decrement recommended for the sample was

statistically no different than the mean decrement he would have recom-

mended had he analyzed every proposal in the population. This use of

sampling would have reduced his backlog significantly and allowed him to

devote more tim. to the larger dollar proposals.

If this AFPRO had, in fact, adopted a policy of using sampling

methods to reduce backlogs of lower dollar proposals when they became

excessive, we next asked how well would it have worked over this past

fiscal year (FY 76). Since FY 76 was not included in the 441 cases to

test the original hypothesis, the FY 76 data were used to determine how

well the initial conclusions would hold up over the most recent time

period.

Additional Testing with New Data

Additional pricing caseload data were gathered for the past fiscal

year at the same AFPRO and a test data base of 63 cases was established.

Again utilizing the same hypothesis (H0) of the equality of the sample

and population means, we conducted t tests as with the previous data

base. Table 2 presents the results of these t tests. Using a sample

size of 25% here, the priue analyst could have been 99% confident that

the sample mean would equal the population mean in 98 out of 100 samples

tested. However, the data base was too small to adequately test sample

sizes of 10%.
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TABLE 2

RESULTS OF t TESTS (FY 76 DATA)

1. Dollar Value Breakpoint = $100,000 Population Size 23

a = .01 c = .05
Sample Size # Samples Passed # Samples Passed

10% - 2 87 73
25% - 5 98 95
30% - 6 100 99
50% - 11 100 100

2. Dollar Value Breakpoint = $500,000 Population Size 46

a = .01 a = .05

Sample Size # Samples Passed # Samples Passed

10% - 4 92 84
25% -li 99 95
30% - 13 100 97
50% - 23 100 100

3. Dollar Value Bieakpoint - $1,000,000 Population Size 57

a = .01 a = .05
Sample Size # Samples Passed # Samples Passed

10% - 5 98 86
25% - 14 100 97
30% - 17 100 99

50% - 28 100 100

Conclusions Regarding Contractor Proposals

We have shown that, at the AFPRO studied, sampling can be used with

a high degree of confidence to reduce backlogs of lower dollar value

proposals. As long as the contractor is consistent and follows some

basic predetermined algorithm or computer model the situation is ideal

for sampling.
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It is definitely in the contractor's interest to be consistent in

the preparation of his proposals from both organizational control and

financial management standpoints. The contractor is better able to

centralize control over his organization if his contracting personnel

follow a standardized organizational model in building their proposals.

From a financial management standpoint, consistency is desirable because

it tends to reduce profit uncertainty associated with the otherwise

random nature of proposals prepared by different organizational units or

individuals with separate goals and objectives. At the AFPRO studied,

the contractor used a computerized pricing algorithm that is essentially

the same over time with certain cost variables updated as new infornia-

tion about actual cost factors and rates becomes available.

In the event that a particular AFPRO is dealing with a contractor

who does not exhibit this pricing consistency over time, sampling is not

a valid strategy to consider in reducing proposal backlogs. This is due

to the inherent randomness of the proposals and the possible use of

gaming strategies by the contractor. Wa)lenius3 addressed this potential

problem of gaming and provided some possible strategies in the event it

is encountered.

3Wallenius, "On Statistical Methods in Contract Negotiations, Part II,"
p. 11.
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RECOMMENDATIONS

At the specific AFPRO studied, statistical sampling methods could

be used to reduce backlogs of proposals less than $100,000 in total value

and thereby allow the AFPRO to concentrate its skilled manpower on large

dollar proposals. Our study reveals that as long as the population size

(backlog of pL~cing cases) from which the sample is drawn is greater

than 30, a 25% sample size may be used. Sampling is not recommended

with populations of less than 30 proposals. With backlogs of 100 or

more proposals, a 10% sample size may be used with confidence (Table 1).

Individual field pricing activities may also consider sampling as

a method of reducing backlogs of proposals less than $500,000 or less

than $1,000,000. All sample sizes tested yielded excellent results

when drawn from backlogs of 100 or more proposals.

We recommend that each field pricing activity analyze its own

proposal workload to determine whether or not sampling is feasible for

its operAtion. Sampling probably will not be as successful if the

contractor does not submit consistent proposals that are developed with

a standardized cost model or algorithm. A form of local system

surveillance is necessary when using sampling to insure that the

contractor is not submitting inconsistent proposals or proposals

involving gaming strategies.

Although this study has shown that sampling can be used confidently

to reduce proposal backlogs, it should be remembered that these sampling

techniques ara intended to be used as a backup procedure. Pricing

analysis of all proposals is certainly desirable when possible.
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APPENDIX A

FY 74-75 DATA BASE

VARIABLE. OCAA wAS TMZRE DCAA INPUT?

VALUE LABEL VALUE- A RETE Am " "" AT' EPRE U E A RE8'ENYAJ~ FRW~gC ADI1 FlR(PERC N T Rp RNRI (P CENT)

NO 0.00 42,2o. 42,2 42 1 2
YES 1.00 255 57,8 57.8 100,0

TOTAL' 4Z7 t00o 1 0, 0

VARIABLE TYPCON TYPE OF, CONTRAC-T

VALUE LABEL VALLJP ABSLUE -A TE IA I A 4USTED CUMULATIVIP REN CY PRQE IPRI N YAMRF_____ PRE UE

OTHER 0100 4868 mi2,6 142,6 4a.b
FFP i-00 168 38,1 38,1 6:
PPI 2,00 31 7,0 7,0 87.8
CP-IF.- 3,00 .lu d, 1 9,

CPFF 4s00 40 9,1 9-111 99. 1.
CPAF 5,00 40,9 0,9 100,0

TOTALI 441 100,0 1co,0 too;:;

VARIABLE TyPJO5 TYPE. OP P~cjt~~r CA8E

VALUE LABEL VALUE A BSOL UTE RE AT? E AD USTED CUMULATI lE

- -E*L N QU UE YS ~ U U I S U U U U - - A m n

OTHEP 0.00 9 2,0 2,0 2.0
CON~TRACT BID 1,00 83 18,6 18,6 20.6
SPARES _ 2.00 103 23__ -

CHIANGES 3.00 141 32,0 32,0 76,0
iiORK ORDER 4g00 53 13.0 12,0 88,0
SUBCONTRACT S,00- 27 6,1 -- 661 94,1
COST GRWT H - 0,fj ______-

TECH PUBS $g00 16 3,6 3,6 100.0

TOTAL 441 100,0 100,0 100.0
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APPENDIX A (continued)

VARIABLI ENO WAS THERE ENOINEER!WO MKUT?

V-t!1!L I.U ASHOLUTE RELATIVEv- FLSTEF Z LT
FREOU NCY P'RK QENC FR ~gU ENJCY FR

( P C Nt ) - -( P E R C N ) * ( E C E N T

NO 01.00 49 - 8.9 - -oka l.

TOTAL, 441 100,0 10040 100.0

VALUE LABEL VALUE AN IE A 1JN14 CMLpjE

NO ~~1 ~ 9 -9;

YES 1:06 is 4.1 4.1 100,0

TOTAL 4s 0. 0. 0.

VARIABLE QUAL WAS THERE QOUAL 14SURANCE INPUT?

VALUE LABEL VAU A~

NO 0.00 438 99,3 9 9.3 99.3
Yes 1000 3 0.7 0'7 10010

- ~~ 1t00.00
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APPENDIX A (continued)

VARIAILS PERCNT PERCENTAGE REDUCTION RECOMM4ENDED

VALUE LABEL VALUE Ajjkj RjhjlE AI JUIlTED C UMULAX
(PERCENT (PERCENT) (0 RCENT

*5.3 1 0,2 0,2 0'a

10,2. 0.20.

0.51 0,2 0.2 0.9

0.00 5 1215 12.1 20

4,00 388,b 6,6 3.

5,00- 27 r1 61 5.
8,00 19 6.1 4,1 60.8

-,0 27 6, -6,,- 96il

10.00 19 4,3 4,3 68,9
11.00 20 4. ass 73,5
12.00 20 4.5 4.5 78,0
13:00 7 1:6 1.6 79:6

14,00 16- 3, -68

1w,00 10 2323a'
16.00 7161681

18,00 8 ' ,89,

19.00 17, ~ b9,

11111N1 DAT 41EARC 07/16/76

20.00 2 0,5 0,5 92,3
0? 20 AND CT 21 10bot 2,3 2,3 94,6
07 as 21.0T a,0 24 5.,4 5,4 100.0

1011.L- 4 Li to-0to. -og
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, o XWk'~o *

RUw NAPE - --

F'ILE NAME APRofl PRTPING FWi~rrIUN
iNpur mEptom CANfl
n F CASES 44t

YNpur OR!AAT IXF I) XR 1,0,V ' F - FA106O 0 N&p6CNpP
VARIAB E LI ST YPfIrTy NPfP~C14" D~2~

VAR LAIIEIS TYIjDnTYPr OF prvCTNG CASE/
1yPcnl~, TYr IF cri'TRACI/

P CA4,11AS IHERE nrAA I NPUJT?/
hpw'~s THERE Firf'FE RING 1N['(IT?/

MFU, WAS TVERF 11,Fr UPS INPUT?/QUAIPW'AS I HERF rn AL A SSURANCE INPtII?/
PE14CN7,PERCENTAor REDIICTIIIN .RPCOIAmILNUE0/

VAJUL LBIFIS RWIP jTAfr k8"K126r9N N 5T~~ VANP 100 K11)BETWEEN 100 K AN
-2-50N~K EN-A *(2)BETL4 Up 00. K-A"J-~L.FvE

1 " ~n 0 M(1GRATERhANin M/
DCAA 10) 1,'.0 (1 1 vF*s/
E.N ' f#)) Nfl (~I 'Vb/
MFG Pf0) Nn' (11 vFb/
QU L #0?)N t (I y F
TYPJIW #1 ,CnNTR~c 4i3022SPARES(3)ChANGES(4 )yIURK OiRDER(5)SU8CUNTRA
CTC( )FUIST GROW eH7) T M N ANU IAT(Q)TEG~ P08 SC9)OTIIERi(0)O1WEH/
I-YRf4-FP~2 ()il(34 N---)C~FF )-~'p.A4 & M(OH$-.----
PHFG #21lT 0 ,LI 25 (22) Gy 29, PKERR ENT/P"M1CN j21', )!2YN LT 15(22 )G7 25 PERCENT

C014PUTL pF'icN tp?-;rO/RP*0,+
CP14PIJTLPNff * (PR0PvNFn"T)/PROP)*10O

CIA'I (PnP OT - 'n AND PROP LT 5000C) PROP=
IF (PIflp AT 5(jonw AND PROP LT 1nnUnC) PROP=
IF (PROP 01 Y00oooj ANn PROP LT 25n000) PROP =
IF *P40OP *I---o--N-P I L4 500400C) PROP 4--
IF (PROP 9T 50000i AND PROP LT 1000001' PROP 5
IF (PROP 61 tonoo6I jND PROP LT 100000JO0 PROP :0

IF0 Min 1G 0000001 ROP =7
FC1'T G 0 AND LNT LT 1) PEtINT t

IF (PERCPY 6! .1 ANP PERCNT LI 2) PEHCIo c 2
IF (prERC(' 61r 2 ANn IPEReNT IT 3) PFRCK = 3
IF (P RCk'T OT 3 A~n PERCMti 1 4) pirichY 4

vF CPERC117 61 5 jtjr' ERN7 IT 6 pN~T.-C'4--4A-'II-f--kT -5) PFCNY.% 5 6

F PEC' GI 6 ANrP 1FRCNI IT 7)1 PEr(N? =8
(PFRC"'Y GT 7 1Nn PERCNT Lj T8) PEN C N =9jVIT' GT 8 AN" PF.RCN I L 9) PECNT

F PtPCkI? GT 1) AN" PER QNT Ll 10) PEKCNtv =10
I.PtQC" CM 610i i PARU F T LIN PE'KC KT =11

IF(PRC11Y RyT AN'n F ~N j { L I
F (PERC'9I GT t3 ANA PrRCNI 1T 14) PE'1',N1 :111

IF PFpC"k'Y 61 14 Vin" PER II .1 15) Prr.tINT '15
IF (PLRC"Y 61 15 tm,' PERR UNT 16) pE"C.NT 16
IF (PERC"7 Gr 16 AV1 PERCNI IIT 1) POWCN z11

(~PFpr'?v r.i 17 P.%jf PrrCNT I T W8P pr it t 7 = 18

IF (PERCIJY 61 19 htNi ijERONT 1.T 20) PEr(CNT =20
IF (PERCN'? G7 20 A4n PERCNT LT 25) PE'NCKY =21
IF (PERCYI GT 25', prRCNT =22
IF (P'\FG LI -33) PQE,, = -3
IF (PA'F'i T ol ANit,1'K )P.d- - )PN G * -
YF (PnE'G 6T*. ANt) *V1G LI -1 )PNEG :c-
F' G -G- -P.4 I -

IF C(PI\FG 61 0 A Nn pftFL I 1) NEG:1
IF (P'KF4 61 I ANO p4F(3 VT 2) PNEG = 2~cP~rG AT 2 ANI' A LT 3) PNEG = 3IF (P~rr, AT 3 ANn A PEU G~ . ) 1N3

F ~(P,\EG A T 4 A141 p 1176LT 5) pN G=
IF (PAFG RT 9 AIP P,! FLb T 6) PNEG = 6
F (Pkro AT A ANTI prIPL, I.! 7) PNEG
IF (PNEG AT 8 ANn, PtIF Ly 9) PNEG 9

I F (PI G AT 9ANr PiIFb LT 10) PN\EG 10
IF C N FG GT 10 AND pN G LT 11) PNLG = 11
IF (P..FG A! it A~ I L .l ? PNEG v 12

IF (P'tF6 61 G A'!I PNLG LT 15) PN1EG 11 FPrXG A -T -.AfAai:L6 LiT 1-6) I'll FG .=16 -- ---
IF P'\FG A T JA A k) rIiLAj f 17) P W 1: 17

ANN ~ pWu Ar PN PNEG 1t 91 VN G
IF ~(P'.EG, fT 14 ANrP rIV t. LIT 20) PNEG = 2c

IF (Pt.FG AT 20 AND pILc. LT 29) PNEG z?
, EHiOLK YJ~n~ rI4 r ,n

READ TNPt.! flATA

18



APPENDIX

FY 76 DATA BASE

_____________ PFRC~hT) ?0FRCFNT) rPEPrPNT')

CFP 3 331 3' A8:9

LUrF oi 3' Afl,.Q
USS~~--0n* 0-E mn.

VAQ1i6LE TYP' lP TYPE OF PRTCT',,^ CAIE

Al3 2 N C V F J' ",Y PREGII ENCY Ai)J FQE'q
(0FRCEk4T (PFREENT) (PEPCF'4T)

OT~4Eq 0') 35?,a ;)

CON-,ACT RTr' 1 '58 11417: 1

SIJCO~T~r1 ,~f 11,6 i.h

TEC4 J2I'Q 3 4. 1.

L 131 10ff OA .f n I A0

I- ~~~~~~~copy mc~~I '~ ~vr'



APPENDIX B (continued)

00 1 44Lr_ E . .P--qc IT 0Eq:C T~qE RFDJ=Tln, EO,,Ei

VAtJE L! AvF I aL1L EIT -RF LATTVF ArJiJ STR : !
P K;;RC Y FRFaIiE'c'V FRERijLNY AgJ PrPE-

(PF CEN'T) (PE CENT (PEPCFNT)

__-- ___ 3 - U. .. 3 _ . x ..

~ ~~ . U , : f.-

2 P7:0

3.?3

1) AL. 
.~. 

?5,.~

3.' .'- I * II lIIq I l II ImI II l II I I

NOTE: Due to a chan e in caseload recording procedures during FY 76, data on DCAA,ENGINEERING, W~fUFA.-O:RING 'OPERATIONS, AND QUALITY CONTROL input* are not included,

20 . 1



t TEST RESULTS oF Y47 DATA

~Ft#*f444 :% TE rpr ~O~ AL~CJ~~F

TOTAL nOLLAR VALiIr lF* PflFULATTnNJ i,'1171i6.oo

SA~4~LE 51ZE~.- LPHA w 01 46PHA =D
s A %r-5-1E -A~sSEDQL!-nL-iAo- -r- ~A5SU --- flLLa

Invi 29 inn 10040c0 98 Q80

2S 72 1')n 100.00) 99 '99.00

10 en A 00 t -1 14 ___

4v- 17 inn looono 100 106400

?t-~ ?n3 100l 100.00 100 100.00
----7 r-- - ~ 1~ rrrn-~0'~Tr0 ------ r ------ ro--r--

TnTAL nOLLaR VALIIF nF PQPULATTnN a 725918P.0)

ALPHA *.01 ALPHA = 3
qAA0LF S77r..- pacr PA1F In tl 10 ASSE1 or 100

iflt 17 99000 95 60

g0 99.00 a Fh 05l

-10 1 ncn & o.~o

;fi- P6 __Inn i0.010 100

~ft 103 inrn 100.01)0 100 100.00

-.& 1.,p 10 'p.noI 100 iopaon

rOTAL 0LAVALiir~q oF ~r~jjLK~TJrj -. - ?731-

ALPHA x .01 AiPHA )s

ne n~ on 99 00 01;;

-. ~04inn to00.no 100 1000 0

7r) 6A If 10000100 too I (,# ',
7Fo . 0-f-- f-0 6 -fh6 615

CO~PY 4irYJabjt, to Df2C rclrz
P~~a~it fully legiblo lepic'Juqt~,

2L,



APPENDIX D

t TEST RESULTS OF FY 76 DATA

POPULATInN ST7F w Ah OLLAR VALUJE CU'TOFF S 50000.00

TOTAL DOLLAR VaLi~r nr PMPULATJON * 65O1537?.Om
SA'~ IEAL 1 4 a .01 ALv ~ *v to
SAFFS1EPr.r OF~ 100 PA

251 -- 11 09 990po 9 956MA

301 - 13 lo lo0,oo 97 97.Moo

501 - 23 IIO0 100.00 100 100.on

60% 27 'o 100. 00 -1060 1OO,.oo

?0o%- 3? Imo0 100.00 100 100.00%
75% 34 100 10000 100 100.nm

POPULATInN ST7F :0 DOC~LLAR VALUE CUITOFF 100000.00

TfTAL DOLLAR VALi~r Mr PnPULATION a 1235106.00

AL-PWA 9 .01 A-LP'HA 0 *(Is -
SAmF'LE I7E 11 I'cSrm v OF 100 frPASSED~ Y nr 100

10% *- srlm7. 73 73. es

301 - 6 100 10000o9 9.

DO% it 11 1o 100.00 100 100.00o

0% 13 1 o 100000 100 r00.om

7,0L *- JA - -I-0--.-.-.0O- 100. to- -1O04--

751 * 17 100o 100.00 100 10000A

POPULATION ST7F ir DOLLAR VALUE CUTOFF a 1000000.00

TOTAL DOLLAR VhLisF mr priPu,,ATI0N X a3810

ALPW * -ALPH4A 0 U

SAMPLE q177 w2 r v OF 100 r PASSED I 'IF 100

10% W) 06 Q5900 56 86.00%

259 la in 1,o 100.00 97 97.n(%

30%- 1 o 100,400 9 9A

501 - 28 IMO 100000 100 100.00

601 % 34 100o t000010 100.00

Fo1 39 0 100.00 100 100.0)0

?5% 4?-1 W 100.0 100 100.00

22



APPENDIX E

TTEST (07/09/76)

XCAPT ANSFLMI nFEOM PCC0679 TTrST '9.JL?6
FILE! CRU(I0Jf 2REAfl'g)-

I KNn=IKT" E"H S0ATAlm!:1ETYPS2=7),

LN(KI~nlPRITFN'NA RE SIl F ) J
AiRAY r)ATA, SAMP,PlpPqOP0PRE aMNEG0nT~a3 31;FT~1 T8
RrA n.4EA4,oUARPPs;AFANRVAR ,rT T )nfliJT?FFDSi)TBO-Af9

LABEL FE'U'p,FUFDK?

109(0, I7.706D4 303 36lA2p2, U 5,2.5(1'
?b4t7;2.365,2. 306'2.26 ', 2. ,26'

2. 016'2. D52,2 . 048*2. 045' . 042))

P:,nCr,)uRE mrAmVAR(VC FlpRpE TH#P)i
VALJ rL No H,PJ

7mTEGER lGT H,0J
APRAY V c 3~O;

!NTFGER TI

DEAL SUMSS40
FJP I-0Q STFP 1 UN Tilt (LENGT 1) in OESIN

SU41%*+VECT3R( b

eSArA. SlmLEJGTH a

IF I THEN 9EGIN

qt ME A Ai NIM A AR

K Ix IF )

1K :X+ T I

E nO IF PRnP AND FIR
P 4n I =K;

run GLrPr'PJ

PjflCrr0uRF IFTSAMP(LE4G ?WNTH

'1FG I NINT,.GER LENGTH;

NTGRIRPCJ
AAYUSEMO0116003J

Fop x0 qTF I U.Ti'. LEN6'rH )UkBEGIN

UTLRC LuTE- 1RA UfNCr)KC 0;~D
RrcL PV AND J' tt3 0

LSE~tqFCllsmu
E,,in FOR I)

rwD GEY!AMPJ

23



APPENDIX E (continued)

P.41Cr00RF CALMTI

IF PwT > 10 TI1F6J EII3N

TA40cs .940,
FNfla E. 9E3JM

T4905 =TO5 PHIll;

ENn) ;11
G zTS AM~P(Svo.3
PEANVAP(SAM p (S'J'flD)o

T:=AS( ( A~J.vEANSQ~( (VA0v'(iSO+1))

IF T LEO TWIO THEN BrGTq
Pss~ol *Iw.I
TF T 699 T43053 THEN

P~, Tr SAS05I*1
EM YFr T;R 10

AL CTH) In

SFE ) 12 7 T 'E (11))
Fpip T~n:=u STFP 1, UNTIL 500 0o BE3T'4

REAO(DK, cYA,2?:'.I)X4,VB,0 .PRJP TyJo),iEC04(TNo1,

DATA(TN03!(P;I)PrrN33.REC1 ,imrrqJ)pPR1-( N03;
Fi~ FOP TNOQ

WiTllE TRUJE Do RrG-N,
PrArO(C Ce. /CtjT3FF) CEJ"CRJ3;

MEJV*Afl(PrjPp ( 3NOit I,1)
WRiTT (L%'4,<"POPULAT,;3'J SI,ZF n", T0 X5,"DOLLAR VALUE .

"CtiT)FF =,pFl2,2//X35,"TJTA. DOLLAR VALUE".
"nF POPULATION m,FLIJ2//X21,'ALPHA =.01"1p
x~ H .0511 J SIZE "p.

PASSgD loo
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